Formation of new quasi-crystalline ordered aggregates by gizzard myosin.
Turkey gizzard myosin was found to self-assemble into new polymorphic forms as detected by thin-section electron microscopy. In high ionic strength buffers (0.3 mM KCl, pH 6.0), aggregates of sidepolar filaments were produced. Electron microscopy of thin sections revealed individual filaments with a 13.5 nm axial repeat. Under a number of conditions, with varying ionic strength, pH, MgCl2 and ATP, the filaments assembled through the head region with the tail portion projecting out radially from the aggregate. The regions corresponding to heads and tails within the aggregates were established by immunoelectron microscopy using anti-S1 and anti-LMM antibodies coupled to gold. These filaments often interacted to produce bilayer sheets, which, when cut perpendicular to the plane of the sheet, appeared as ladders. A hitherto unreported structure was obtained at 0.2 M KCl (pH 8.0): myosin aggregated to generate a three-dimensional quasi-crystalline lattice with a 270 nm period. In these aggregates, myosin was arranged in an antiparallel fashion, stacked on one another, producing ribbon-like strips stabilized through non-covalent interactions between heads, thereby producing a crystalline lattice. Neither Mg2+ nor ATP were required for this form. Phosphorylation of the regulatory light chains or the cleavage of the heavy chains at a single site in the head region prevented myosin from assembling in the 3-D lattice form. Generally, unphosphorylated myosin produced periodic paracrystals at low ionic strength in the presence of 10 mM MgCl2, but as the ionic strength was increased the regular 3-D lattice became the predominant form. Some paracrystalline forms could be obtained at high ionic strength without magnesium with phosphorylated myosin.